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A METHOD FOR MEASURING BIOMOLECULES 



FIELD OF THE INVENTION 

The present invention relates generally to the field of enzyme assays. 

BACKGROUND OF THE INVENTION 

It is of great innportance in all field and disciplines of the life sciences 
to utilize the appropriate qualitative and quantitative analytical techniques for the 
detection, Identification, and measurement of the concentration of a wide variety of 
biologically important molecules. These analytical techniques can be utilized in 
many different types of assays including those for enzymes, receptors, lectins and 
inhibitors, etc. 

All chemical reactions in living systems are virtually catalyzed by 
enzymes, and the assay of enzyme activity is probably one of the most frequently 
encountered procedures in biochemistry. Most enzyme assays are carried out for 
the purpose of estimating the amount or activity of an enzyme present in a cell, 
tissue, other preparation, or as an essential part of an investigation involving the 
purification of an enzyme. The current assay methods have been developed based 
on the physical, chemical and immunological properties where they can be 
detected using photometric, radiometric, high performance liquid chromatographic, 
electrochemical assays, etc. (Eisenthal, R. and Danson, M. J., 1993). Although the 
methods basically fulfil! the many essential requirements for routine analysis, there 
are, among those, the varying disadvantages of low sensitivity (Brenda Oppert et 
al, 1997), multiple steps (Twining, S. S., 1994; Pazhanisamy, S. et al, 1995) and 
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Steps that are tedious and time-consuming (Fields, R., 1976). Immunoassays have 
been widely using in human clinical tests and therapeutics, agriculture, food, 
veterinary and environmental diagnostics ( Deshpandes, S. 1996). In the most 
cases, immunoassays are effective and valid (Cleaveland, J. S. et al 1990), but in 
some cases they are not suitable, for example, in the detennination of enzyme 
activity. This occurs because the binding assays for antibody and antigen 
(enzyme) can only be used to measure the concentration of an antigen (enzyme) 
but not Its activity. It is of important to know the catalytic activity of an enzyme and 
not just the amount of the enzyme as a given amount of the enzyme may have a 
widely varying activity depending on reaction conditions. Also antibodies tend to 
react only with structurally similar antigens such as a specific enzyme. Therefore, 
it is often not possible to quantitate the amount of an enzyme from a related 
species using immunoassays. 

Pharmaceutical industries usually utilize conventional methods 
mentioned above to screen compounds for discovering drugs. This process is slow 
due to the several steps required and the large amount of compounds needed to 
be tested; on a good day, a lab might test 100 to 1,000 compounds. In the race to 
commercialization, pharmaceutical manufacturers are facing great pressure to 
reduce the time to discover new clinical drugs, cut assay costs, and screen more 
compounds and against more targets. Therefore, there is a very high demand to 
develop new methods to meet the requirements of a high throughput screening 
(HTS). Jones et al (1997) described a method using quenched BODIPY dye- 
labeled casein as a substrate for determining the activities of protease, which Is 
sensitive and amenable to automation. The degree of quenching of the fluorescent 



wo 00/68415 PCT/CAOO/00540 

3 

tag is crucial in this method, if there is not enough quenching due to poor 
conjugate or degradation of the fluorescence-labeled substrate under storage, etc. 
the assay will not be very useful. Also this procedure has relatively high 
background values which reduce its sensitivity. Another example of a potentially 
useful high throughput assay was made by Marquardt, et al {PCT/US97/07983). 
The method involves many steps of coating wells of a microplate, washing the 
wells, adding biologically active substance to wells, washing the wells once more, 
adding the indicator enzyme to wells, washing the welis again and adding a color 
development reagent. The assay cannot be readily used in assays requiring rapid 
analysis. 

A new assay method not only having potentially excellent sensitivity 
but being suitable for high throughput assays is preferable. This invention outlines 
a procedure that can achieve these goals. 

SUMMARY OF THE INVENTION 

According to a first aspect of the invention, there is provided a method 
for measuring the activity or concentration of a bioactive molecule comprising: 
coating a reaction vessel with a reactant, said reactant being capable of interacting 
with a bioactive molecule having a biological activity; adding a sample to the reaction 
vessel, said sample comprising a known quantity of a detectable label and the 
bioactive molecule having the biological activity; incubating the reaction vessel under 
conditions wherein the reactant and the sample interact; removing a quantity of 
detectable label from the sample by binding detectable label to the reactant coated 
on the reaction vessel; transferring a soluble portion of the sample from the reaction 
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vessel to a counting vessel ; and measuring the quantity of detectable label in the 
counting vessel. 

The detectable label may be selected from the group consisting of: 
enzyme label; colorimetric label; radioactive label; luminescentjabel and fluorescent 
label. 

The sample may be a biological sample. 

The biological activity may be an enzymatic activity or a binding affinity. 

The sample may include an inhibitor of the biological activity of the 
bioactive molecule or a competitor of the biological activity of the bioactive molecule. 

The bioactive molecule may be selected from the group consisting of: 
an enzymatic product; an enzyme; a substrate; a lectin; a lectin-binding ligand; a 
receptor; an inhibitor; a receptor binding ligand; an antigen; and an antibody. 

The compound may be selected from the group consisting of: an 
enzymatic product; an enzyme; a lectin; a lectin-binding ligand; a substrate; a 
receptor; an inhibitor; a receptor binding ligand; an antigen; and an antibody. 

According to a second aspect of the invention, there is provided a 
method for measuring the activity or concentration of a bioactive molecule 
comprising: coating a reaction vessel with a reactant, said reactant being capable of 
interacting with a bioactive molecule, said reactant including a detectable label; 
adding to the reaction vessel a sample, said sample including the bioactive molecule 
having a biological activity; releasing a quantity of detectable label from the reactant 
by incubating the reaction vessel under conditions such that the reactant and the 
detectable label contact the bioactive molecule and interact with the bioactive 
molecule; transferring a soluble portion of the sample containing released label from 
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the reaction vessel to a counting vessel; and measuring the quantity of detectable 
label in the counting vessel. 

The detectable label may be selected from the group consisting of: 
enzyme label; colorimetric label; radioactive label; luminescent label; and fluorescent 
label. 

The sample may be a biological sample. 

The biological activity may be an enzymatic activity or a binding affinity. 

The sample may include an inhibitor of the biological activity of the 
bioactive molecule or a competitor of the biological activity of the bioactive molecule. 

The bioactive molecule may be selected from the group consisting of: 
an enzymatic product; an enzyme; a substrate; a receptor; a receptor ligand; an 
antigen; a lectin; a lectin-binding ligand; a ligand; and an antibody. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Unless defined otherwise, all technical and scientific terms used 
herein have the same meaning as commonly understood by one of ordinary skill in 
the art to which the invention belongs. Although any methods and materials similar 
or equivalent to those described herein can be used in the practice or testing of the 
present invention, the preferred methods and materials are now described. All 
publications mentioned hereunder are incorporated herein by reference. 
DEFINITIONS 

"Ligand" as used herein refers to a bioactive molecule having specific 
binding affinity for another bioactive molecule. 

"Receptor" as used herein refers to a bioactive molecule that has a 
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specific binding affinity for anotlier bioactive molecule, for example, a ligand. 

"Bioactive substance", "bioactive molecule" or "biologically active 
substance" as used herein except where otherwise stated refers to a molecule or 
complex having a biological activity, for example, an enzymatic activity or binding 
affinity for another biomolecule. 

Described herein is a new method for the qualitative and quantitative 
analysis of bioactive substances. The assay method is based on the principle of 
separating the reactants from the products after the completion of the reaction, 
followed by measurement of the amount of label transfen-ed, as described below. It 
is important to note however that the method does not involve time-consuming 
separation steps, such as filtration or centrifugatlon, nor is it necessary to add 
reaction-stopping chemicals or agents, meaning that the method is ideally suited 
for high through-put assays. 

The method involves coating a reaction vessel with a reactant, 
identified hereafter as the coated reactant. Additional reactants are then added to 
the coated reaction vessel, fonning a reaction mix. It is of note that as a result of 
this arrangement, the reaction mix has a bound portion (the coated reactant) and a 
soluble portion (the other reactants). Generally, the method is arranged such that 
either the coated reactant includes a label that will be released by the activity of 
the bioactive molecule or the soluble portion of the reaction mix includes a label 
which is bound to the coated reactant as a result of the activity of the bioactive 
molecule. Thus, label is either transferred from the bound portion of the reaction 
mix to the soluble portion of the reaction mix or from the soluble portion to the 
bound portion as a result of the activity of the bioactive molecule. Once the 
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reaction has been allowed to proceed for a set period of time, the reaction Is 
stopped by removing the soluble portion of the reaction mix from the coated 
reaction vessel and transferring the soluble reaction mix to a counting vessel, that 
is, an unused, untreated vessel, wherein the amount of label in the reaction mix is 
counted. Thus, the amount of the label in the counting vessel is either directly 
proportional to or reciprocally proportional to the activity or amount of the bioactive 
substrate, depending on the experimental design, as described below. 

Thus, the above-described method can be used to measure the 
activity of a variety of enzymes as well as the concentration of ligands within a 
sample, as described below. The method can also be used to measure the effect 
of various inhibitors on the activity of the enzymes and/or ligands. Furthermore, 
any suitable detectable label known in the art may be used, as described below. 
These include, but are by no means limited to, for example, colorimetric labels, 
radioactive labels, luminescent labels and fluorescent labels. 

The invention will now be described by way of examples. However, 
the invention is not limited to the examples. 

EXAMPLE I - TRANSFER OF LABEL FROM SOLUBLE PORTION TO COATED 
REACTANT 

In this example, the surface of the reaction vessel is coated with the 
coated reactant and the soluble portion of the reaction mix includes at least a 
bioactive molecule having a biological activity and a labeled substrate for the 
bioactive molecule. Specifically, the substrate is labeled such that the activity of 
the bioactive molecule transfers the label from the substrate to the coated reactant. 



wo 00/68415 PCT/CAOO/00540 

8 

thereby producing labeled coated reactant. That is, the label is transferred from the 
soluble portion of the reaction mix to the bound portion of the reaction mix. After a 
set period of time, the soluble portion of the reaction mix is removed from the 
coated reaction vessel, transferred to the counting vessel and counted, it is of note 
that the amount of label remaining in the soluble portion of the reaction mix is 
reciprocally proportional to the activity of the bioactive molecule. 

In an illustrative example, the activity of protein kinase A is assayed, 
it is of note that in this example, the reaction vessel and the counting vessel are 
96-well microplates are from VWR Canlab. As will be appreciated, other suitable 
vessels may also be used. Specifically, hydrolyzed and partially dephosphorylated 
casein is dissolved in PBS to the concentration 5 ug/ml, and 100 ul/well is added to 
each well of the reaction vessel. The reaction vessel is then incubated at 37° C for 
3 hr, and is then rinsed with PBST, producing a coated reaction vessel. Thus, in 
this example, the coated reaction vessel is coated with casein (the coated 
reactant). A series of concentrations of protein kinase A in phosphate buffer (PB 
pH 7.2, cAMP, ^^P-ATP) are then added to the wells of the coated reaction vessel 
(100 ul/well). Thus, prior to incubation, the coated casien comprises the bound 
portion of the reaction mix, the labeled ATP, protein kinase A and buffer comprise 
the soluble portion of the reaction mix and the bioactive molecule is protein kinase 
A. The reaction mixture is then incubation at 37° C for 30 min, during which time a 
quantity of the label, ^^P, is transferred from ^^P-ATP to casein by protein kinase A. 
After a predetermined period of time, the soluble portion of the reaction mix is 
transferred from each well of the coated reaction vessel to a corresponding well in 
the counting vessel, thereby stopping the reaction. The radioactivity of ^^P-ATP in 
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the wells of the counting vessel are counted in a scintillation counter. As discussed 
above, the amount of label remaining in the soluble portion and transferred to the 
counting vessel is reciprocally proportional to the activity of the protein kinase A. 

EXAMPLE II - TRANSFER OF LABEL FROM SOLUBLE PORTION TO COATED 
REACTANT IN PRESENCE OF INHIBITOR 

In other examples, the reaction may be earned out generally as 
described in Example I with the exception that the soluble portion of the reaction 
mix also includes an inhibitor of the activity of the bioactive molecule. Thus, in 
these examples, the amount of label transferred to the counting vessel is directly 
proportional to the amount of Inhibitor present in the reaction mix. 

In an illustrative example, the coated reaction vessel is prepared as 
described in Example I. Varying concentrations of a protein kinase A inhibitor, 
cAMP, in the phosphate buffer (PB pH 7.2, cAMP, ^^P-ATP) are added to the wells 
(50 ul/wel!) of the coated reaction vessel. Negative and positive control are also 
included. A pre-determined amount of protein kinase A (50 ul/well) is added to 
each well and the coated reaction vessel is incubated at 37° C for 30 min. The 
reaction is halted by removing the soluble portion of the reaction mix and 
transferring same to wells of the counting vessel. As discussed above, protein 
kinase A catalyzes the transfer of ^^P from ^^P-ATP to casein; however, in this 
example, cAMP inhibits the enzymatic activity of protein kinase A, meaning that 
the amount of label remaining in the soluble portion and transferred to the counting 
vessel is directly related to the concentration of the inhibitor. 

EXAMPLE 111 - TRANSFER OF LABEL FROM COATED REACTANT TO 
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SOLUBLE PORTION 

In other examples, the reaction vessel Is coated with a labeled 
coated reactant and the reaction mix includes at least a bioactive molecule having 
a biological activity. Specifically, the coated reactant is labeled such that the 
activity of the bioactive molecule causes the label to be released from the coated 
reactant. That is, label Is transferred from the bound portion of the reaction mix to 
the soluble portion of the reaction mix. After a set period of time, the soluble 
portion of the reaction mix is removed from the coated reaction vessel and 
transferred to the counting vessel. Thus, in this example, the amount of label 
present In the soluble portion of the reaction mix that is transfen^ed to the counting 
vessel is directly proportional to the activity of the bioactive molecule. 

In an Illustrative example, the activity of a variety of proteases is 
measured using a fluorescent label. In this example, the coated reaction vessel 
and the counting vessel are 96-well microplates are from VWR Canlab, although 
other suitable vessels may also be used. Specifically, fluo-casein is prepared by 
mixing 5 mg NHS-coumarin in 100 ul DMSO with 10 mg casein in PBS (pH 7.2) in 
a micro-centrifuge tube. The tube is then incubated at room temperature for 3 hr. 
The fluo-casein (coated reactant) is then dissolved in PBS to the concentration 5 
ug/mi and 100 ul/well is added to each well of the reaction vessel. The reaction 
vessel is incubated at 37° C for 3 hr, then rinsed with PBST, thereby producing a 
coated reaction vessel. A series of concentrations of a protease in a buffer (100 
ul/well) is then added to the wells of the coated reaction vessel and the coated 
reaction vessel is incubated at 37° C or room temperature for 30 min. During this 
time, the fluo-casein is hydrolyzed by the protease, releasing the fluorescent label 
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into the soluble portion of tiie reaction mix. Tiie soluble portion of the reaction mix 
is then transferred from individual wells of the coated reaction vessel to 
corresponding wells of the counting vessel, thereby stopping the reaction. The 
fluorescent intensity of the label in each of the wells of the counting vessel is 
measured with a fluorometer. Thus, the amount of label in each well of the 
counting vessel is directly proportional to the activity of the protease. 

Examples of suitable proteases include, but is by no means limited 
to, for example, proteinase K, elastase, protease XIII, papain, trypsin, pepsin and 
casein. 

EXAMPLE IV - TRANSFER OF LABEL FROM COATED REACTANT TO 
SOLUBLE PORTION IN PRESENCE OF INHIBITOR 

In other examples, the reaction may be carried out as described in 
Example 111 except that the soluble portion of the reaction mix also includes an 
inhibitor of the bioactive molecule. In this example, the amount of label transferred 
to the soluble portion and subsequently to the counting vessel is reciprocally 
proportional to the amount of inhibitor present in the reaction mix. 

In this example, the coated reaction vessel is prepared as described 
in Example III. Varying amounts of a protease inhibitor in the buffer (50 ul/well) are 
added to the wells of the coated reaction vessel. Negative and positive controls are 
included. A fixed concentration of the protease in buffer (50 ul/well) is added to the 
wells of the coated reaction vessel. The coated reaction vessel is incubated at 37° 
C or room temperature for 1 hr. The fluo-casein is cleaved by the protease, 
thereby releasing the fluorescent label into the soluble portion of the reaction mix; 
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however, this cleavage is impeded by the inhibitor. Thus, the amount of label 
released into the soluble portion is reciprocally proportional to the degree of 
inhibition. Following incubation, the soluble portion of the reaction mix is 
transferred from each of the wells of the coated reaction vessel into corresponding 
wells of the counting vessel, thereby stopping the reaction. The fluorescent 
intensity of the label in the wells of the counting vessel is measured with a 
fluorometer and, as discussed above, is reciprocally proportional to the amount of 
inhibition of the protease activity. 

EXAMPLE V - ENZYMATIC PRODUCTION OF LABELED LIGAND 

In other embodiments, the reaction vessel is coated with a coated 
reactant which is a binding iigand for an enzymatic product, wherein the enzymatic 
product is formed by a bioactive molecule acting on at least a first substrate and a 
label. Thus, the activity of the bioactive molecule causes free label to be combined 
with the first substrate to form an enzymatic product. The enzymatic product then 
binds to the coated reactant and is removed from the soluble portion of the 
reaction mix. After a set period of time, the soluble portion of the reaction mix Is 
removed from the coated reaction vessel and transferred to the counting vessel. 
Thus, in these examples, the amount of label remaining in the soluble portion of 
the reaction mix is reciprocally proportional to the activity of the bioactive molecule. 

In an illustrative example, telomerase activity is measured. 
Specifically, Streptavidin or avidin (coated reactant) is dissolved in a buffer to a 
concentration of 5 ug/ml and 100 ul/weii Is added to each well of the reaction 
vessel. The reaction vessel is incubated at 37° C for 3 hr, and is then rinsed with 
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PBST, thereby producing a coated reaction vessel. A series of concentrations of 
tetomerase in a reaction mixture containing 50 nnM Tris-acetate pH 8.5, 50 mM 
potassium acetate (KAc), 5 mM p-mercaptoethanoi, 1mM spermidine, 1mM MgCIa, 
0.5-2 mM dATP, 0.5-2 mM dTTP, 1.5 uM fluo-dGTP, 1 uM biotin-oiigonucleotide 
primer (TTAGG)3, are added to the wells of a the coated reaction vessel and the 
mixture is incubated at 30° C for 1 hr. The DNA synthesis reaction is stopped by 
adding a stop solution (10 mM Tris-HCI, pH7.5, 230 mM EDTA and 100 ug/ml 
RNase) and incubating further at 37° C for 15 min. In this arrangement, the 
biotinylated primer binds to the coated reactant. Telomerase then elongates the 
primer, incorporating fluo-dGTP into the growing oligonucleotide chain. 
Unincorporated fluo-dGTP remains In the soluble portion of the reaction mixture 
and is transferred to the counting vessel. The fluorescent intensity of fluo-dGTP 
transferred into the counting vessel is measured with a fluorometer and is 
reciprocally proportional to the activity of telomerase. In other embodiments of this 
example, the telomerase reactions may be carried out in a separate vessel and 
then transferred to the coated reaction vessel. It is of note that in these 
embodiments, the telomerase reaction mix transferred to the coated reaction 
vessel will include both incorporated and unincorporated fluo-dGTP; however, the 
biotinylated primer will bind to the avidin or streptavidin, thereby removing the 
incorporated fluo-dGTP from the soluble portion of the reaction mix. 

EXAMPLE VI - ENZYMATIC PRODUCTION OF LABELED LIGAND IN 
PRESENCE OF INHIBITOR 

In other examples, the reaction may be carried out as described in 
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Example V wherein the soluble portion of the reaction mix also includes an 
inhibitor of the bioactive molecule. As a result of this arrangement, the amount of 
label transferred to the counting vessel is directly proportional to the amount of 
inhibitor present in the reaction mix. 

In an illustrative example, the coated reaction vessel is prepared as 
described in Example V. Varying amounts of 7-deaza-dATP in reaction buffer (50 
ul/well) are added to the wells of the coated reaction vessel. A fixed activity of 
telomerase in reaction buffer (50 ul/well) is added to the wells of the coated 
reaction vessel containing the inhibitor and the controls. The reaction vessel is 
then incubated at 30° C for 1-2 hr prior to stopping the DNA synthesis with the stop 
solution. As discussed above, the biotin primer binds to the streptavidin (avidin)- 
coated coated reaction vessel, meaning that incorporated label is removed from 
the soluble portion of the reaction mix, as discussed above. The soluble portion is 
then transferred to a counting vessel and the fluorescent intensity of fluo-dGTP is 
measured with a fluorometer and is directly proportional to the amount of the 
inhibitor. It is of note that, as discussed above, the telomerase reactions may be 
carried out in a separate reaction vessel first, as described above. 

EXAMPLE VII - BINDING COMPETITION ASSAY 

In other examples, the reaction vessel is coated with a coated 
reactant that has binding affinity for a substrate. Labeled substrate is prepared and 

is added to the coated reaction vessel along with unlabeled substrate. Depending 
upon the specific reactant and substrate chosen, the labeled and unlabeled 
substrate may compete with one another for binding of the coated reactant or the 
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coated reactant and the unlabeled substrate may compete with one another for 
binding to the labeled substrate. In either example, the amount of labeled substrate 
in the soluble portion of the reaction mix is directly proportional to the amount of 
unlabeled substrate. 

In an illustrative example, a competitive assay using E. coli K88 
fimbriae receptor is described. Specifically, fluo-fimbriae is prepared by mixing 5 
mg NHS-fluorescein in 100 ul DMSO with 10 mg fimbriae in 1 ml PBS (pH 7.2) 
followed by incubation at room temperature for 3 hr. The receptor is then dissolved 
in PBS (pH 7.2) to a concentration of 5 ug/ml and 100 ul/well is added to each well 
of the reaction vessel. The reaction vessel is incubated at 37° C for 3 hr, and is 
then rinsed with PBST, thereby forming a coated reaction vessel. A series of 
concentrations of the receptor in a buffer (50 ul/well) are added to the wells of the 
coated reaction vessel. A fixed amount of the fluo-fimbriae (50 ul/well) is added to 
each well containing the receptor and the control and incubated at 37° C for 1 hr. 
Competitive binding reactions between the immobilized receptor and the free 
receptor (competitor) to the fluo-fimbriae take place during incubation. That is, the 
fluo-fimbriae either binds to the immobilized receptor and is removed from the 
soluble portion or binds to the free receptor and remains in the soluble portion of 
the reaction mixture. The assay is stopped by removing the soluble portion of the 
reaction mixture and transferring same to the counting vessel. The fluorescent 
intensity of the fluo-fimbriae transferred into the wells of the counting vessel is 
determined using a fluorometer and is directly proportional to the amount of the 
receptor (competitor). 

In another illustrative example, a series of concentration of the 
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fimbriae or E. coli cell in a buifer (50 ul/well) are added to tiie wells of a coated 
reaction vessel prepared as described above. A fixed amount of the fluo-fimbriae 
(50 ul/well) is added to each well containing the fimbriae or E. coli and control wells 
and incubated at 37° C for 1 hr. Competitive binding reactions between the 
fimbriae or E. coli (competitor) and the fluo-fimbriae to the immobilized receptor will 
occur, as described above. The assay is temiinated by removing the soluble 
portion of the reaction mixture and transferring same to the counting vessel. The 
fluorescent intensity of the fluo-fimbriae transferred into the wells of the counting 
vessel is determined using a fluorometer and is directly proportional to the amount 
of the fimbriae or E. coli cells (competitor). 

EXAMPLE VIII - COMPETITIVE BINDING ASSAY IN THE PRESENCE OF 
INHIBITOR 

In these examples, the method is carried out as described above 
except that an inhibitor of binding is included. Thus, the amount of labeled 
substrate transferred to the counting vessel is directly proportional to the 
concentration of the inhibitor. 

In an illustrative example, the coated reaction vessel is prepared as 
described in Example VII. A series of concentration of the inhibitor in a buffer (50 
ul/well) are added to the wells of the coated reaction vessel. A fixed amount of the 
fluo-fimbriae (50 ul/well) is added to each well containing the inhibitor and the 
controls and incubated at 37° C for 1 hr. The reactions between the inhibitor and 
the immobilized receptor for binding to fluo-fimbriae or between the inhibitor and 
the fluo-fimbriae for binding to the immobilized receptor will occur. The fluorescent 
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intensity of the fluo-fimbriae transferred into the wells of the counting vessel is 
deternnined using a fluorometer and is directly proportional to the amount of the 
inhibitor (competitor). 

While the preferred embodiments of the invention have been 
described above. It will be recognized and understood that various modifications 
may be made therein, and the appended claims are intended to cover ail such 
modifications which may fall within the spirit and scope of the invention. 
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CLAIMS 

1. A method for measuring the activity or concentration of a 
bioactlve molecule comprising: 

coating a reaction vessel with a reactant, said reactant being capable 
of interacting with a bioactlve molecule having a biological activity; 

adding a sample to the reaction vessel, said sample comprising a 
known quantity of a detectable label and the bioactlve molecule having the biological 
activity; 

incubating the reaction vessel under conditions wherein the reactant 
and the sample interact; 

removing a quantity of detectable label from the sample by binding 
detectable label to the reactant cxjated on the reaction vessel; 

transferring a soluble portion of the sample from the reaction vessel to 
a counting vessel ; and 

measuring the quantity of detectable label in the counting vessel. 

2. The method according to claim 1 wherein the detectable label is 
selected from the group consisting of: enzyme label; colorimetric label; radioactive 
label; luminescent label and fluorescent label. 

3. The method according to claim 1 wherein the sample is a 
biological sample. 

4. The method according to claim 1 wherein the biological activity 
is an enzymatic activity. 

5. The method according to claim 1 wherein the biological activity 
is a binding affinity. 
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6. The method according to claim 1 wherein the sample includes 
an inhibitor of the biological activity of the bioactive molecule. 

7. The method according to claim 1 wherein the sample includes a 
competitor of the biological activity of the bioactive molecule. 

8. The method according to claim 1 wherein the bioactive 
molecule is selected from the group consisting of: an enzymatic product; an 
enzyme; a substrate; a lectin; a lectin-binding ligand; a receptor; an inhibitor; a 
receptor binding ligand; an antigen; and an antibody. 

:-i 9- The method according to claim 1 wherein the compound is 

Q selected from the group consisting of: an enzymatic product; an enzyme; a lectin; a 

5 

i;Q lectln-binding ligand; a substrate; a receptor; an Inhibitor; a receptor binding ligand; 
h* an antigen; and an antibody. 

3 10. A method for measuring the activity or concentration of a 

% bioactive molecule comprising: 

m coating a reaction vessel with a reactant, said reactant being capable 

of Interacting with a bioactive molecule, said reactant including a detectable label; 

adding to the reaction vessel a sample, said sample including the 
bioactive molecule having a biological activity; 

releasing a quantity of detectable label from the reactant by incubating 
the reaction vessel under conditions such that the reactant and the detectable label 
contact the bioactive molecule and interact with the bioactive molecule; 

transferring a soluble portion of the sample containing released label 
from the reaction vessel to a counting vessel; and 

measuring the quantity of detectable label in the counting vessel. 
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11. The method according to claim 10 wherein the detectable label 
Is selected from the group consisting of: enzyme label; colorlmetric label; radioactive 
label; luminescentjabel; and fluorescent label. 

12. The method ac(X)rding to claim 10 wherein the sample is a 
biological sample. 

13. The method according to claim 10 wherein the biological activity 
is an enzymatic activity. 

14. The method according to claim 10 wherein the biological activity 
is a binding affinity. 

15. The method according to claim 10 wherein the sample includes 
an inhibitor of the biological activity of the bioactive molecule. 

16. The method according to claim 10 wherein the sample includes 
a competitor of the biological activity of the bioactive molecule. 

17. The method according to claim 10 wherein the bioactive 
molecule is selected from the group consisting of: an enzymatic product; an enzyme; 
a substrate; a receptor; a receptor ligand; an antigen; a lectin; a lectin-binding ligand; 
a ligand; and an antibody. 
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ABSTRACT 



A rapid radioactive method of measuring enzymatic activity 
of a protein kinase is disclosed. The method is an improve- 
ment to existing methodology which involves phosphory- 
lating a peptide substrate using "P-ATP, adsorbing the 
phosphorylated peptide to a solid phase, washing the phase 
to remove non-adsorbed ^'P-ATP, and measuring the radio- 
activity of the phosphorylated peptide adsorbed to the phase. 
The disclosed improvement uses a membrane as the solid 
phase and positions the membrane within a chamber to 
separate the chamber into a first and second region. Washing 
is accomplished with centrifiigal force; the washed solution 
being forced through the membrane from the first region into 
the second region. 

12 Claims, 1 Drawing Sheet 
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